Aims-To evaluate the influence of interleukin-8 (IL-8) and other inflammatory cytokines (IL-6, IL-1 P and tumour necrosis factor a (TNFa)) on the occurrence ofperitonitis in patients receiving continuous ambulatory peritoneal dialysis (CAPD). Methods-The study population comprised 12 patients with peritonitis, 33 without peritonitis, all undergoing CAPD, and five patients undergoing peritoneal catheter implantation. Cytokine concentrations in dialysis fluid were determined by immunoassay and their values compared. Results-Concentrations of both IL-8 (median 147 pg/ml, range 20-2273 pg/ml; n = 12) and IL-6 (median 1120 pg/ml, range 96-10 600 pglml) were substantially elevated, while the IL-lIp concentration was lower and TNFa was not detectable in patients at diagnosis. The IL-6 concentration was also elevated in patients undergoing catheter implantation as well as in those with peritonitis. The IL-8 concentration, however, was elevated only upon infection. Intraperitoneal production of IL-8 was evident on determination of paired serum and dialysis fluid cytokine concentrations, and immunostaining of peritoneal cells with monoclonal anti-IL-8 antibody. Conclusions-These results suggest that determination ofthe IL-8 concentration in dialysis fluid maybe useful as a specific marker for following patients with peritonitis receiving CAPD. (J Clin Pathol 1995;48:115-119) 
Peritonitis, characterised by neutrophil infiltration in the peritoneal cavity, is one of the major complications in patients with end stage renal failure undergoing continuous ambulatory peritoneal dialysis (CAPD). We have previously demonstrated that interleukin-8 (IL-8), a potent chemotactic cytokine for neutrophils," is associated with pyuria in patients with urinary tract infections.3 Therefore, it is reasonable to assume that IL-8 may contribute to peritonitis in patients undergoing CAPD.
Elevated IL-6 and IL-8 concentrations have recently been reported in the peritoneal dialysis fluid of patients with peritonitis.45 The present study was designed to investigate whether dialysis fluid IL-8 or IL-6 concentrations are elevated in patients with and without peritonitis and in patients undergoing peritoneal catheter implantation. The contribution of IL-1p and tumour necrosis factor ct (TNFoc) and evidence of the intraperitoneal production of IL-8 in patients with peritonitis receiving CAPD were also evaluated.
Methods
Twelve patients with peritonitis (10 men and two women; mean age 616 years, range 33-94 years) undergoing CAPD were studied. The micro-organisms isolated included Streptococcus viridans (three cases), Staphylococcus epidermidis (two cases), S aureus (two cases), methicillin resistant S aureus (two cases), Candida albicans (one case), and culture negative (four cases). Thirty three patients without peritonitis (25 men 
Results
As shown in fig IA, IL-8 concentrations were below the detection limit (<16 pg/ml) in the dialysis fluid of all patients without peritonitis (n = 33). These patients also had low IL-6 concentrations (median 155 pg/ml, range 0-52 pg/ml) and WBC counts (6-8 cells/mm3, range 1 2-65 cells/mm3). In patients with peritonitis (n= 12) IL-8 and IL-6 concentrations and the WBC counts were significantly elevated at diagnosis with median values of 147 pg/ml (range 20-2273 pg/ml), 1120 pg/ml (96-10 600 pg/ml), and 680 cells/mm3 (125-6500 cells/mm3), respectively.
Although IL-1,B and TNFa stimulate the production of both IL-6 and IL-8, IL-1i concentrations in patients with peritonitis were significantly lower (152 pg/ml, range 48-256 pg/ml; n = 11) than those in the controls (317 pg/ml, range 180-392 pg/ml; n= 1 1) (fig 1 B) . TNFa concentrations were below the detection limit (<5 pg/ml) in patients with (n= 1 1) and without (n = 11) peritonitis. fig 4) . Neutrophils with four or more nuclear segments generally did not stain. These findings are specific, as immunostaining with monoclonal anti-CD 15 antibody, which serves as a positive control for granulocytes, did not discriminate between these neutrophils with respect to the nuclear segment pattern (data not shown).
Discussion
AccumulAting evidence suggests that inflammatory cytokines have a vital role in the response to infection. The present study demonstrates the specific intraperitoneal release of IL-8 in patients with peritonitis undergoing CAPD, and confirms previous reports on IL-6 and IL-8 in peritoneal dialysis fluid.457
In patients undergoing CAPD for the first time exposure to dialysis fluid and foreign material such as the catheter presumably induces a local inflammatory response within the peritoneal cavity,""'3 as indicated by the raised IL-6 concentrations found in these patients. The failure to detect IL-8 in these patients is not unexpected as mononuclear, rather than neutrophil, cell numbers predominate. On initial infection of the peritoneum, IL-8 concentrations surge, and provided the infection does not persist, IL-8 concentrations return to normal. One patient with peritonitis whose dialysis fluid IL-8 concentrations were normal at diagnosis was consequently found to have significantly elevated IL-8 concentrations the following day. These characteristic kinetics permit the use ofIL-8 as a marker when diagnosing and monitoring the course of patients with perintonitis receiving CAPD. This may also apply to other localised infectious diseases such as urinary tract infections.
Both IL-8 and IL-6 are produced by a variety of cell types, some of which produce both cytokines."14 Immunostaining for IL-8 identified peritoneal macrophages, mesothelial cells and neutrophils as the local producing cells within the peritoneal cavity during peritonitis. This is consistent with previous in vitro findings.""'8 Similar findings have been reported for IL-6.'920 Other probable sources of IL-8 production include endothelial cells and fibroblasts within the peritoneum.
Another important finding was that neutrophils with four or more nuclear segments did not stain for IL-8. The lack of IL-8 production by these cells may indicate negative regulation of further neutrophil recruitment. Additional studies are required to confirm this hypothesis.
As in cases of urinary tract infection there were no significant increases in IL-11, and TNFcx concentrations in the dialysis fluid of 
